SCIENTIFIC LITERACY OF VOCATIONAL SCHOOL STUDENTS IN BUILDING CONSTRUCTION
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Abstract. This study aims to determine the real condition of the competitiveness literacy ability of vocational school students in building construction. The study was conducted from January to February 2020. This research is basic research with a research design referring to a qualitative approach to the type of phenomenology in which the research subjects are vocational students in the competence of Construction and Property expertise in Jakarta and Bogor. The results of the study concluded that most of the tenth-grade students of vocational school did not have good scientific literacy and at the same time confirmed the 2018 PISA report. The results of this study will serve as the basis for an analysis of the literacy skills of vocational school students in the building construction, the quality of existing scientific literacy instruments and the development of scientific literacy instruments. 
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1. Introduction 
Facing the industrial revolution 4.0 and demographic bonuses is an advantage and a challenge for the vocational education world in Indonesia, especially Vocational High Schools (SMK). Increasing productive age and changing industrial patterns mean that new jobs are needed while increasing the labor market. [1]. Therefore, SMKs should be able to play a more active role in preparing Human Resources (HR) who are not only able to work but also open jobs on a small scale. The level of vocational education is considered the most appropriate to answer the problem of unemployment due to the increasing productive age. SMK graduates have practical skills that are in line with the needs of society and industry, the relatively young age of graduates enables good productivity and has the creativity to open small businesses that are close to community needs such as workshops, electronic services, culinary, etc. [2] 

Various studies show that technical skills that are in line with the needs of society and industry are not the only ones needed in this era. Soft skills such as communication skills and scientific literacy related to non-technical skills become needs that are in line with the required competencies. Scientific literacy is one of the keys to the successful development of competent and creative human resources [3]. Literacy is closely related to awareness, thinking ability and decision making in certain conditions. That is, vocational students are not only challenged to be skilled but also able to provide input on a good literacy-based decision [4]. In addition, scientific literacy also has a close relationship with the context of creativity in everyday life.. [5]. Various scientific phenomena can be better explained and operational in life using the formulation of various concepts, knowledge, questions, and explanations based on this scientific literacy. [6]. 

The OECD report, which took a sample of 15-year-old students, shows that Indonesian student literacy is still very weak. Even from period to period the results have never been encouraging for 7 consecutive periods[7]. If referring to the concept of literacy, then most students are only focused on memorization alone with a little understanding [8]. Literacy like this does not show that children can formulate concepts rather than analyze let alone make decisions according to the conditions at hand. This report on student literacy in Indonesia at the beginning of the 21st century can be seen in the following OECD report:
Table 1. Indonesian students' scientific literacy scores and ranks based on the PISA
	Year
	Score
	Rank

	2000
	393
	38 out of 41 Country

	2003
	395
	38 out of 40 Country

	2006
	393
	50 out of 57 Country

	2009
	383
	60 out of 65 Country

	2012
	383
	64 out of 65 Country

	2015
	397
	64 out of 72 Country

	2018
	371
	72 out of 77 Country


Source: [6], [8], [9]


As we known, the age of 15 years in Indonesia is a transition period from basic education to high school or vocational education (SMA / K). Thus, when entering the secondary level, the input obtained by schools is students with weak literacy abilities on average. That is, some do have average literacy, and some are very weak. On the other hand, the selection path for vocational and upper education levels is still somewhat ambiguous. This situation is interesting to study further whether students who have an average literacy, weak or very weak who choose the vocational School? 

Literacy is the foundation of knowledge, critical thinking [10], and decision making [11] . Scientific literacy is basically closely related to reading, writing and communicating related to science so that students can become human beings who are cultured, humanist and can act according to personality in daily life and prepare themselves for the business and work [12] Scientific literacy can be seen as the ability to critically analyze and evaluate everything related to science and make decisions based on it [13]. Scientific literacy can be interpreted as a life value in order to solve practical problems, play a role in various social activities and understand that science is a product of cultural practices.[14]

Another opinion says that basically scientific literacy is not only tied to the ability of students in reading, writing and communicating related to science. More than that, scientific literacy wants students to have the ability to think, process information and make decisions by considering various aspects along with various derivatives. [15] Even scientific literacy plays a major role in preserving historical heritage objects in museums [16] Scientific literacy is not only intended for children, in adolescents and adults, but scientific literacy can also be triggered by various activities such as visits to scientific objects, involvement in various activities related to science [3]. In addition, scientific literacy is also important for teachers and prospective teachers so that in planning, facilitating and assessing learning can be in accordance with the themes and developments both related to the curriculum, training, courses, assignments in the classroom as well as fostering the ability of science to students [17]. Scientific literacy is also needed by teachers in terms of learning and developing various abilities in innovating in creating learning content [18]. 

There is not much scientific research focused on vocational education or vocational education in Indonesia. Generally, scientific literacy is studied at the junior high school level [19]. In fact, scientific literacy is closely related to applied disciplines (vocational), especially in technology and engineering. Science literacy has the potential to develop well in the workplace, academia, and society. [20] Thus, studies of scientific literacy in vocational education in technology and engineering expertise programs are indeed needed. 

Scientific literacy has contributed to students' ability in problem-solving [21]. Therefore, the position of scientific literacy becomes important in improving student competence. Education at the vocational level of technology and engineering expertise programs, students are directed at the needs of technology-based industries [22]. On the other hand, the quality of education in Indonesia is still at number 94, as well as the competitiveness of its work training which is still ranked 64 out of 137 countries in the world. [23]. 

The dimension of scientific literacy in procedural and contextual processes is very much needed in SMK. scientific literacy does not only speak in the realm of science as a subject, but more than that scientific literacy is also a person's ability to apply science in the context of work related to science, industry/work and social society to the survival of life and the environment. [24]–[27]. Learning that is dissertated by various practicums is one example of how SMKs should really focus on the realm of process and contextualism [28]. Practicum is not only based on knowledge, memorizing the concept of technology. Practicum requires the implementation of the process through a series of procedures to form competencies and skills in accordance with the needs of the workforce [29]. ]. At its peak, students can implement the learning, so that they can replicate similar conditions in the wider environment in the world of work or industry, the environment and social awareness in society [30]. 

Contextual based learning refers to the needs of the business, work and industry [31] which is also a dimension of scientific literacy [32] should be taken seriously. That is, it takes a picture of the real conditions about how the scientific literacy of vocational students in technology and engineering expertise programs. Regarding the various limitations and breadth of technology and engineering expertise, this research will be limited to vocational students with Construction and Property Skills Competencies
2. Methodology
This research is descriptive narrative research that discusses the literacy of mechanical science. This research is basic research with a research design referring to a qualitative approach to the type of phenomenology in which the research subjects are vocational students in the competence of Construction and Property expertise in Jakarta & Bogor. The study was conducted in the range of January to February 2020 with research subjects in class X vocational students. The sampling technique is done by simple random sampling. The selected SMKs are SMKN 35 Jakarta, SMKN 26 Jakarta, and SMKN 1 Kemang Bogor, totaling 101 students. The instrument used in this study was a modification of the scientific literacy instrument developed by Mckeown [33] and Rusilowati et al [19] which included indicators of science as the body of knowledge, Science as the investigative tools of nature, Science as a way of thinking and Interaction of science, environment, technology and society [34] with 19 items as follows.
Table 2. Distribution of items per indicator
	
	Science as the body of knowledge
	Science as the investigative tools of nature
	Science as a way of thinking
	Interaction of science, environment, technolody and society

	Item
Number
	3, 6, 7, 12
	2, 4, 10, 16, 19
	1, 5, 9, 11, 13, 17
	8, 14, 15, 18,


3. Conclusion
The data obtained in this study are presented in the form of a proportion of correct answers from the 19 items given. The sample in this study amounted to 101 grade X students of SMK competency in construction and property expertise. Data is taken from the period of 20 January to 2 February 2020. The results can be seen in the table below:  
Table 3. Percentage of students answered correctly on scientific literacy instruments
	
	SMKN 26 Jakarta
	SMKN 35 Jakarta
	SMKN 1 Kemang Bogor
	Total

	Science as the body of knowledge
	55,41%
	47,79%
	64,17%
	55,45%

	Science as the investigative tools of nature
	59,46%
	51,51%
	55,33%
	55,05%

	Science as a way of thinking
	60,36%
	54,90%
	54,22%
	59,41%

	Interaction of science, environment, technolody and society
	58,78%
	51,47%
	61,67%

	57,18%

	Average 
	58,50%
	51,42%
	58,85%
	56,77%



[bookmark: _Hlk35195685]The average of students who answered correctly from 19 test items overall was only 56.77% with students of SMKN 26 Jakarta at 58.50%, SMKN 35 Jakarta at 51.42% and SMKN 1 Kemang Bogor at 58.85%. If it is assumed that the minimum assessment standard is 70%, the results above indicate that none of the SMKs can meet the minimum standard. Likewise, if elaborated further per indicator, there is no one indicator that can be met by SMKN in Jakarta and Bogor. In fact, the SMKs taken as samples can be said to be quite good in terms of academic achievement at the provincial and national levels. That is, it can be concluded that the majority of class X vocational students do not have good scientific literacy.

Overall, the proportion of students at SMKN 26 Jakarta can answer correctly at 58.50%. If parsed per indicator the proportion answered correctly on the Science as the body of knowledge indicator is 55.41%, the Science as the investigative tools of nature indicator is 59.46%, the Science as a way of thinking indicator is 60.36% and the Interaction indicator of science, environment, technology, and society is 58.78%. The condition is not much different from the results in SMKN 35 Jakarta with the proportion of students answering correctly at 51.42%. If parsed per indicator the proportion answered correctly on the Science as the body of knowledge indicator is 47.79%, the Science as the investigative tools of nature indicator is 51.51%, the Science as a way of thinking indicator is 54.90% and the Interaction indicator of science, environment, technology, and society is 51.47%. Whereas in SMKN 1 Kemang Bogor the proportion of students answering correctly was 58.85%. If parsed per indicator the proportion answered correctly on the Science as the body of knowledge indicator is 64.71%, the Science as the investigative tools of nature indicator is 55.33%, the Science as a way of thinking indicator is 54.67% and the Interaction indicator of science, environment, technology, and society is 61.67%.

The above conditions at the same time confirm the 2018 PISA report [35], because students who were sampled in 2018 are currently sitting in class X of SMK. This result raises the suspicion that the cluster of junior high school outputs that become input for vocational high schools is a group with very weak scientific literacy. This means that input from construction and property vocational schools in Jakarta and Bogor is suspected to come from a cluster of junior high school students who have very weak scientific literacy. There are also junior high school students from clusters whose scientific literacy is weak, and the average is not entered vocational School on this skill competency or may be an input for high school. 

The description of the results brings up something unique, SMKN students in Jakarta are on an overall average and per indicator lower than SMK students in Bogor. If the results are broken down per indicator of SMKN students in Jakarta, they are stronger in the Science as a way of thinking indicator and weakest in the Science as the body of knowledge indicator. In contrast, the SMKN in Bogor is the strongest in the Science as the body of knowledge indicator and the weakest in the Science as a way of thinking indicator. This condition also raises the suspicion that SMKN in Jakarta is more focused on ways of thinking and SMKN in Bogor is more focused on knowledge. 

The data above also shows that in the Interaction of science, environment, technology and society indicators, the SMK in Bogor is also stronger than the SMK in Jakarta. In fact, SMK in Jakarta has better supporting facilities and teachers.[36] Even when the research was carried out by PNS teachers on the competence of construction and property expertise at SMK 1 Kemang Bogor, only 1 person remained the honorary teacher and was still considered a millennial generation (young teacher). Unlike the 26 and 35 SMKN which have more than 3 PNS teachers with an average teaching experience of more than 10 years (senior teachers). 

On the other hand, if examined further related to the instruments used, there are unique things. Instrument items used are classified as very common. Materially, this scientific literacy instrument still covers things that discuss science subjects and does not reflect vocational material, especially competency in construction and property expertise. Very open possibility, under one of the factors causing the low scientific literacy of vocational students in this study lies in that section. Therefore, a more specific item is needed which animates most of the vocational students' competencies. One of the liveliest subjects is mechanical mechanics. Mechanical mechanics is a field of physics that studies the behavior of forces acting on a structure.[37] Mechanical mechanics is a subject that contributes so much to the field of construction [38]. Therefore, it is important to recommend developing a mechanical science literacy instrument for vocational students’ competency in construction and property skills.
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